Background: Although alcohol consumption rates are low in the Middle East, there are pockets of high risk alcohol consumption especially among the youth. However, the main problem is the absence of trusted statistics related to alcohol use in these countries. This study is aimed at finding the possible bias in using Alcohol Use Identification Test (AUDIT) questionnaire among undergraduates in Karbala/Iraq and to determine alcohol consumption rates and the potential predictors.
Introduction
Globally, alcohol use disorders affect more than 76.3 million out of two billion people who consume alcohol. 1 In 2004, the World Health Organization (WHO) estimated that alcohol was responsible for 2.5 million deaths in the world each year. 2 Alcohol consumption is the world's third largest risk factor for disease and disability and was responsible for 3.8% of global mortality (6.3% in men and 1.1% in women) in 2011. 3, 4, 5 Additionally, alcohol-attributable deaths occur relatively early in life thus resulting in losing many years due to premature mortality; and are often very disabling.
Alcohol consumption incidence in the Eastern Mediterranean Region is the lowest compared to other World Health Organization regions as alcohol consumption is prohibited in Islam and is officially banned in most Muslim countries. However, the main problem is the absence of official trusted statistics related to alcohol (and substance) use in these countries. 5, 6 Alcohol is not banned in Iraq and there are shops that sell alcohol for bars and night clubs. However, alcohol consumption was banned for a few years in the 1990s and after the 2003 invasion, alcohol remains difficult to buy especially in religious cities. These factors have made and continue to make medication abuse more common and more socially acceptable. 7 There are presently a few studies about substance use in Iraq, which have mostly investigated smoking. Alcohol consumption is officially permitted in Iraq, although it is religiously prohibited by Islam; the religion of the majority. 8 One small household survey in 2004 reported alcohol consumption incidence at 5.4%. 9 A national household survey 10 reported substance (alcohol and illicit drug) use disorders incidence rate as 0.9%.
For assessment of alcohol consumption and alcohol use disorders, a long-standing debate continued about the indices used for determining its harm. The development of AUDIT by WHO was a great success in this respect. AUDIT was developed by WHO in 1989 as a simple method of screening for excessive drinking through a collaborative project performed in primary healthcare facilities in six countries. 11 It showed high reliability as Cronbach's α was calculated at 0.78 for consumption, 0.84 for drinking problems and 0.94 for the entire scale in the US. 12 It was found to be valid to identify participants with alcohol-related problems with a sensitivity of 94% and a specificity of 92% in a college student sample in Nigeria. 13 A cut-off value of eight, yields a sensitivity of 0.90 and a specificity of 0.80.
However, the socio-cultural factors are important determinants of predictors of alcohol consumption trends, attitudes and beliefs. The rationale for this study was to explore the possible bias resulting from application of the same standard questions used in AUDIT questionnaire in a Muslim country (i.e.Iraq).
Material and Methods
Objectives: Main objective is to determine potential bias in AUDIT application in a Muslim community. In addition, the study is aimed to find the prevalence of alcohol consumption among Karbala/ Iraq University students and their associations with participants' demography and other related predictors to help in forwarding proper control programmes.
Ethical considerations: Ethical approval was obtained from Karbala University and all responses were anonymous. Besides, the students were informed that completing the questionnaire meant participating in the survey.
Participants:
In 2010, a total of 5446 students in Karbala/Iraq University participated voluntarily in a cross-sectional study. A random sample of the study halls was selected where the students were asked to fill a questionnaire during lecture hours.
Measures and tools:
The questionnaire included questions about demographic variables in addition to substance (tobacco, alcohol and illicit drug) use. AUDIT was used for alcohol consumption in one of the sections of the questionnaire. The study was part of a larger project and the results of other questionnaires will be published later.
Procedure:
The study was conducted in mid October-December 2010. In each of the eleven colleges, students were visited in the lecture halls which were almost fixed. Handouts were distributed and an introductory speech was given by the researcher stressing the voluntary participation, confidentiality and anonymity of the study.
Analysis: Data was input into a pre-designed database with data management and analysis using standard statistical tools (SPSS-17). Data input validity was checked through re-entering 10% of the questionnaire forms and internal reliability was checked between different questions. Descriptive analysis was performed to find rates and percentages of the study variables. Response rates were estimated and analysed to determine non-respondents' trends. Determining associations were followed depending on chi-squared test as most variables were categorical with regression analysis at a significant level of p< 0.001. The stringent level was chosen to compensate for the multiple analyses conducted.
Results
The response rate for the questions in this section was high (78-100%), among the total participants (n=5446) while the response rate of those who actually consumed alcohol was higher (86-89%).
The gender distribution showed almost equal numbers and the demographic characteristics of the sample are shown in Table 1 . * Fifth year students were not included in further analysis as they were presented in two colleges only
The internal reliability of the ten questions in the alcohol section (AUDIT) was tested and Cronbach's α was .663. The least consistent was the question about guilt and when this was removed the internal reliability increased (Cronbach's α=.726).
The total number of students who reported consumption of any alcoholic beverage was 116 (103 males and 13 females). The consumption of alcohol was very low (2.2%) among the total number of those who answered the questionaire. This situation is not alarming in a country where Muslim population is high.
Under-reporting might have contributed to this low prevalence within the social context surveyed, especially for females. Under-reporting is unpredictable and cannot be calculated in cross-sectional studies. However, low reporting in a national survey is common. 10 The outstanding feature was that more than half (56%) of those who consumed alcohol were at risk (AUDIT score ≥ 8, Table 2 ). The mean AUDIT score (9.79, SD= 6.19) was also high, suggesting that this sample consisted of frequent alcohol users and therefore, experienced alcohol use problems. Half (50%) of those who consumed alcohol reported having previous alcohol abuse problems (Table 2) . More than half (54.4%) of those who consumed alcohol reported guilt and almost a similar number (49.1%) reported that others were concerned about their drinking.
Alcohol consumption was significantly high among male smokers and those who study in the evening and the numbers increased with age. It was higher among students in the Colleges of Humanities and Social Sciences than those in the Natural Science College.
Alcohol consumption was significantly associated with trauma, smoking (OR =7.16), male gender (OR=10.52), SHS exposure (more with higher SHS exposure) and students who take evening classes (OR of day time stu-dents=0.51) and the reasons are believed to be socio-cultural factors. When smoking output variables were excluded to elaborate any possible effect caused by the basic variables, the model showed that the consumption of alcohol was significantly higher for males than for females (OR = 10.52) but higher for students with increased exposure to smoking. The incidence of alcohol consumption was lower for day time students than for those students who took evening classes (OR= 0.51, Table 3 ). Smoking was excluded because it was the only shown significant variable. Type of the study (reference category: evening study group) 0.51 (0.32-0.82) 0.005
Days exposed to smoking (reference category: those exposed to smoke on all 7 days in the past week) 
Discussion
Alcohol consumption levels found in this study were consistent with those conducted previously. Al-Hasnawi et al 10 reported in a national household survey that the incidence of alcohol abuse was 0.7% while alcohol dependence was 0.2% in 2006/ 2007. Alcohol consumption rate was 5.4% (5.4% for males and 0.0% for females) among households in a northern city in Iraq (Duhok) in 2003-2004. The reason behind higher consumption rate than the present study is believed to be the age of the participants and inclusion of Christians in the sampling (about 5%). 9 Similarly, a few studies have been done in the neighbouring countries. However, the rates reported in most reviews were higher than this study probably due to socio-cultural differences and use of different methodology. A report from the EMRO countries in 2006 showed that 22%-50% of university students have consumed alcohol has and the numbers have increased especially in vulnerable pockets who usually consumed in a hazardous pattern. 14 Lifetime consumption rates were: (17%) in Jordan, 15 7-22% in Egypt, 16 6% in Iran 17 and 42% in Israel. 18 Much higher rates were reported in the developed countries: (>80%) in Europe 19 and (85%) in the US. 20 The socio-cultural context in Karbala as a religious place is a reason for low numbers of alcohol consumption especially among females. Females were 11% among those who consumed alcohol. No females consumers were reported from the northern city in Iraq (Duhok). 7, 9 A higher incidence may be reported if the study was conducted in another city in Iraq such as Baghdad. However, it was not possible to conduct a survey in Baghdad due to safety reasons.
In spite of the low incidence, the rate of risky consumption (AUDIT score ≥ 8) was high (56%), when compared with the rate of 7.4% reported among medical students in Turkey, 21 and 8.5 % of adults in the United States. 22 Only a minority (15%) met the criteria for an AUD across 36 medical schools surveyed in the United States in 2000. 22 A study in the US analysed two decades of surveys about alcohol consumption among undergraduate students and concluded that alcohol consumption rates were very high (>80%) and approximately two out of five American college students were heavy drinkers, defined as having had five or more drinks daily for a period of two weeks. 23 The significant predictors of alcohol consumption were consistent with those found in studies conducted in neighbouring countries and in developed countries. Gender difference is mainly related to socio-cultural factors where male consumers are more accepted in society, while association with smoking was reported by many studies in Iraq, 24 and other countries. 21, 25, 26 The higher rates among the evening study groups may be due to their older age or their socio-economic level.
AUDIT use in Muslim countries
It is important to consider the socio-cultural environmental effect during the analysis of the AUDIT questionnaire in Muslim countries. The socio-cultural context in Muslim countries drives those who consume alcohol to express a high rate of guilt and reports that others cared about their drinking; which is not the case in non-Muslim contexts. These two indicators could have a profound effect on AUDIT score and may lead to a "false" positive AUDIT score. Although a large number of published studies compared AUDIT score validity in different socio-cultural environments,13,27,28,29,30,31,32 none of the reviews reported this weakness. A higher number of males had a positive AUDIT score in this study and this was similar to other reported studies in the neighbouring countries.21
Subjects of study and smoking among males were significant reasons of alcohol consumption in many reviewed studies. 21.25 The gender specific incidence is the expected norm given the socio-cultural context in the EMRO countries. The gateway theory anticipates association with smoking as explained in section 8.5.9. 33, 34, 35, 36, 37, 38, 39 The risk factors associated with alcohol consumption by high school students in Iran were: old age (OR=1.55), having a general risk taking behaviour (OR=1.70), smoking (Nicotine dependent OR=3.70), self destructive nature (OR=1.22), high socio-economic level (OR=1.62) and life time use of illicit drugs (OR=5.72). Research revealed that incidence of alcohol use and drug abuse was in the increase among secondary school students i.e.10.1% and 2.2% for alcohol use and drug abuse, respectively. However, a clear limitation in this study was that the researchers considered non reporting as 'never having used drugs' with no clear explanation for this miscalculation. 25 
